This study attempts to answer the question 'Does a Constructivist Learning Approach have any effect on learners' academic achievement, retention and attitude scores?' As a result of a systematic investigation of experimental studies carried out between 2002 and 2015 in national and international area, 324 (218 articles, 106 theses) studies were found. Pre-test-post-test and group comparison processes were applied to 28 of these experimental studies and these studies were more importantly included in the meta-analysis research. In statistical analyses, the classifications by Thalheimer and Cook (2002) were taken into consideration. The effect size of Constructivist Learning on academic achievement (ES:1.0753) , retention (ES:0.9249) and attitude (ES:0.4394) were calculated considering the effect size. This result indicates that the effect sizes on academic achievement and retention are at a large level while on attitude is at a medium. It was concluded at the end of the research that a constructivist learning approach has a positive effect on learners' academic success, retention and attitude scores. In relation to the results, some recommendations were made for practitioners and further research.
approach within the curriculum. In fact, teachers can be recommended to adopt some efficient and practicable methods to support this approach (Bayrak, 2008, p. 11) . At this point, Yeşilyurt (2013, p. 3) emphasized that learners should collaborate with teachers through the process of a constructivist learning approach, such as defining attainment, forming content, teaching-learning and evaluating. Meanwhile, the duties of the teacher need to be clarified. The teacher, under the constructivist approach, should build up a meaningful learning environment to enhance learners' learning from all aspects (Ercan, 2009, p. 26) . Hence, learners should be encouraged to adopt a self-directed independent learning approach under the supervision of their teachers (İnan, 2009, p. 29) . Due to the fact that learning is based on reconstructing knowledge and sharing explanations, reasons, conjectures and intuitions (Sheppard, 2004, p. 51) , learners should shape information blocks to learn by themselves. The modern era requires that individuals discover, interpret the information and shape unique knowledge blocks (Yıldırım & Şimşek, 1993, p. 9) . In other words, constructivist learning involves two main phases. Firstly, the individual constructs the knowledge on values and experience and secondly, knowledge is shaped according to the characteristics of that individual and the efficacy of the process (Bulut, 2009, p. 9) . From this point, it is understood that the characteristics and experience of the individual have a significant role in the learning process.
Constructivism enables learners to actively participate in the learning process by acquiring capabilities, such as independent learning and self evaluation. From this aspect, the constructivist approach involves reconstructing knowledge, rather than accepting a piece of information as a given. Thus, the piece of knowledge constructed by the learner can be defined as being more permanent. Consequently, the permanency of knowledge in the constructivist approach can also be interpreted as having a positive impact on learners' success. Hence, this study was conducted to research this positive effect of the constructivist approach on learners' success.
Method
In this research, the meta-analysis method was used in order to find out the effects of constructivist learning on the success rate. Meta-analysis, referring to the analysis of analyses, can be defined as a method of statistical analysis of a large collection of results from individual studies for the purpose of integrating the findings (Glass, 1976, p. 3) . The meta-analysis method was proposed as an alternative to traditional literature reviews. However, meta-analysis studies are more flexible and common. In addition to this, meta-analyses include quantitative techniques, such as opinion questionnaires, correlational studies, experimental and quasi experimental studies and regression analyses to integrate research results, while literature reviews include qualitative techniques (Kaşarcı, 2013, p. 33) .
Data Collection
Meta-analysis is known as a method of integration and a critical review of findings and results from different studies (Akgöz, Ercan, & Kan, 2004, p. 107) . Research studies from 2002-2015 in national and international area on the effects of constructivist learning on the success rate were analysed in this study, based on the meta-analysis method. In this context, both in English and Turkish, key words such as "constructivist learning", "<<constructivist learning and academic success>>", "constructivist learning environment", <<constructivist approach and academic success>> were searched from ProQuest Dissertations and Theses (PQDT), Taylor & Francis Online, Ebscohost-Eric, ScienceDirect, National Thesis Centre of the Council of Higher Education and Google Scholar.
The search process was renewed at certain intervals for recent studies, and hence, 324 related studies were found. Only articles and theses were included in the study. Some of the studies found were not included in this study due to their lack of statistical measurements. Pre-test-post-test and group comparison processes were carried out in 28 of 324 studies (218 articles, 106 theses), which were examined for the current research.
Twenty eight studies (10 articles, 18 theses) were included in the meta-analysis. The following criteria were used for the selection of studies to be included in this study: 1) Studies that used a constructivist approach and pre-test-post-test control procedures, 2) Studies that investigated the effect of a constructivist approach on learners' academic success, 3) Studies that reported sample size (n), arithmetic mean (X) and standard deviation (sd) values of experiment and control groups to calculate effect sizes, 4) Studies conducted in national or international area and 5) Studies conducted between 2002-2015.
Encoding Method
The studies which were chosen according to the criteria of inclusion were encoded as general enough to allow the inclusion of all studies, and at the same time specific enough to allow differentiation (Camnalbur, 2008, p. 51) . Data for this study was coded in two parts. Firstly, study identity and study content were coded with sub-categories as author names, the year of the study, the type of the publication, the name of the lesson, the level of education, conceptual subject and length of instruction. Then, in the second section, statistical information necessary to conduct meta-analysis, such as sample sizes, arithmetic means and standard deviations were extracted. In addition, dependent variables in this study were the effect sizes, calculated based on the achievement, retention and attitude scores in each study included in the meta-analysis of this study. Effect sizes were described as standard values for each study that use different measurement tools (Bernard et al., 2004, p. 63) .
Study Characteristics
The study characteristics, which are known as independent variables of the meta-analysis, are coded to evaluate the relationship between effect sizes, and these characteristics are used in data analysis (Tarım, 2003) . The study characteristics for the current study were identified as follows: education levels of the learners, lessons in which the studies were conducted, study span, volume of the study, standard deviation and mean values of the samples in the study.
Data Analysis
In this study, treatment effectiveness meta-analysis was used for the analysis of the data. This method is used for group differences when the arithmetical mean values of the dependent variables of each study included in meta-analysis were not obtained using the same scale (Camnalbur & Erdoğan, 2008) . In order to integrate the statistical findings of different studies, these findings are initially required to be measured as effect sizes in this method. While the effect coefficients were measured for effect size values of arithmetic means in this study, classifications by Thalheimer and Cook (2002) On the other hand, in order to carry out the calculations for meta-analysis, Microsoft Excel 2010 Office programs, CMA (Comprehensive Meta-Analysis) statistics package and MetaWin programs were used. In the study, the significance level was taken as 0.5. Following the classifications carried out using statistics of the current study, meta-analysis was used with a fixed effect model and a random effect model. Moreover, the coding reliability was calculated to increase the reliability of the research outcomes in this meta-analytic research. All the reviewed research was examined by another reader who is academically at an advanced level. Following the examination, two raters' coding result was noted down to the final evaluation form of this article. The consistency of the raters' evaluations in the form was examined according to the inter-rater reliability calculation formula [consensus / (consensus + dissensus) x 100] (Miles and Huberman, 1994) and the outcome of reliability was found to be 100%.
Results
A total of 28 studies were used to examine their statistical findings, revealing arithmetic means and standard deviations of the use of a constructivist approach in instructional processes. With this purpose, 10 articles, 12 master theses and 6 doctoral theses were included in the meta-analysis. Following the literature review, 26 studies on academic achievement, 9 on retention and 13 on attitude related to Constructivist Approach were reached.
The statistics displaying education levels, subject areas, instruction spans, publication types, province, country, years, frequency and the percentage index of these studies are presented in Table 1 . According to the statistical data in Table 1 , in terms of education levels most of these studies were conducted at secondary school level (50%) and at undergraduate level (32.14%), followed by high school level (14.29%) and primary school level (3.57%). On the other hand, 17 studies involved Science and Technology (60.71%), 6 studies involved Maths (21.43%) and 5 studies involved Social Studies (17.86%). In terms of study length, 11 studies (39.28%) were mainly conducted in 2-4 weeks, 14.29% in 5-6 and 7-8 weeks, 17.86% in 9-18 weeks. By the way, 4 of the studies (14.29%) were signified as unspecified, because of the fact that they were evaluated with course spans instead of weekly evaluation. In terms of where studies took place, studies included in the meta-analysis were conducted in 10 different provinces and 3 different countries (Turkey, USA, and Korea). From this aspect, Ankara is the place where most of the studies (N:10, 35.71%) were conducted. In terms of when studies were carried out, they were mostly conducted in 2007/9 (17.86%) and 2010 (14.29%). In addition to the national studies, there are also studies (Brooks, 2010; Kim, 2005) conducted in different countries (USA and Korea) related to the same subject. Table 2 displays the homogeneity values, mean effect sizes and confidence intervals in effect models of the studies included in meta-analysis concerning the use of constructivist learning approach in the academic environment. As is shown in Table 2 , the results of the meta-analysis based on the fixed effects model indicated that the standard deviation was 0.048; the upper limit of 95% confidence interval was 0.9624, the lower limit was 0.7635 and the mean effect size was ES=0.8629. Z-test calculations revealed 18.041. At the end of the homogeneity test, the Q-statistical value was calculated to be 196.7105. From this point, the hypothesis of homogeneity of the distribution of the effect sizes of the studies was rejected, since the Q-statistic was bigger than the critical value of χ2. In other words, the distribution of the effect sizes of the studies was heterogeneous in terms of the fixed effects model.
Analysis of Academic Success Results of the Studies Included in the Meta-AnalysisRecruitment
Due to the fact that the results of the homogeneity test were higher than the variance that could be expected, the variance of the distribution was calculated according to the random effects model. The results of the meta-analysis, conducted based on the random effects model, indicated that the use of a constructivist approach in instruction has a positive effect on learning; the standard deviation was 0.138; the upper limit of 95% confidence interval was 1.3615, the lower limit was 0.7891 and the mean effect size was ES=1.0753. The mean effect sizes of the studies, ranging from 0.1826 and 3.3996, were accepted to be huge, very large, large, medium and small in the classifications by Thalheimer and Cook (2002) .
Analysis of the Retention Scores of the Studies Included in the Meta-Analysis
In this part of the study, the number of the samples, standard deviations and arithmetic means were analyzed in terms of general characteristics and effect sizes of 9 (1 article, 6 master's, 2 doctorate theses) studies investigating the efficacy of the constructivist approach on learners' retention scores (Table 3) . The results of the meta-analysis based on the fixed effects model indicated that the retention scores were higher in constructivist based instruction than in traditional teaching methods; the standard deviation was 0.080; the upper limit of 95% confidence interval was 1.0031, the lower limit was 0.6320 and the mean effect size was 0.8176. The mean effect sizes calculated were accepted to be large in the classifications by both Thalheimer and Cook (2002) . Z-test calculations were revealed to be statistically significant at 10.259. The results of the analyses conducted according to the random effects model indicate that a constructivist approach is more effective than traditional teaching methods in terms of attitude scores with a standard deviation of 0.186; an upper limit of 1.3548, a lower limit of 0.4951 for 95% confidence interval and a mean effect size of 0.9249. The effect size value obtained was considered to have a large effect in terms of the classification by Thalheimer and Cook (2002) . Following z-test calculations that conducted to have a statistical significance, the z value was found to be 4.978. The result of p=0.50259 value shows that there is no statistical significance of the analysis.
Analysis of Attitude Scores Results of the Studies Included in the Meta-Analysis
In 13 studies in which the learning environments based on a constructivist approach were compared to learners' attitude scores in a traditional teaching environment, the experimental group consisted of 504 learners and the control group consisted of 481 learners. In order to define the study content, information such as the educational levels of the participants, lessons in which the studies were conducted, the length and year of the study, type of publishing and frequency and percentage statistics of province variables were specified in Table 4 . The homogeneity values, mean effect sizes and confidence intervals in effect model attitude scores of the studies included in meta-analysis were presented in Table 5 . In this context, the results of the meta-analysis conducted based on the fixed effects model indicates that standard error was 0.066; the upper limit of 95% confidence interval was 0.6037, the lower limit was 0.3153 and the mean effect size was ES=0.4595. It is possible to say that the attitude scores of learners using a constructivist approach were higher than the scores achieved using a traditional teaching method. The mean effect size calculated as 0.4595 was accepted to be medium in the classifications by Thalheimer and Cook (2002) . After the calculations of z-test conducted to have a statistical significance, the value of z was found to be 6.976. As a result of the homogeneity test, the Q-statistic is calculated as 89.7840. As found on the χ2 table, 12 degrees of freedom at 95% significance level was 21.026. A Q-statistical value of 89.7840 was found to exceed the critical value of χ2 distribution at 12 degrees of freedom (χ2 (0.95) =21.026). These values indicated that the distribution of the effect sizes of the studies was heterogeneous in terms of the fixed effects model. For this reason, it was decided to compare the results of analyses using the random effects size model.
The results of the analyses conducted according to the random effects model indicate that the constructivist approach is more effective than traditional teaching methods in terms of attitude scores with a standard deviation of 0.186; an upper limit of 0.8443, a lower limit of 0.0346 for 95% confidence interval and a mean effect size of 0.4394. The effect size value obtained is considered to have a medium effect in terms of the classification by Thalheimer and Cook (2002) . After z-test calculations carried out to result in a statistical significance, the value of z was calculated to be 2.362.
In meta-analytic research, studies resulting in null effect sizes are required to remove the statistical significance from the findings of the study.This is referred to as the Fail-safe Number (N FS ) (Rosenthal, 1979 , cited in Thornton & Lee, 2000 . In this study, the value of N FS regarding the effect of constructivist learning on academic success was calculated as being 3698.7, on retention as 675.5 and on attitude as 194.9. If the specified number of studies were included in the meta-analysis, the effect size of constructivist learning on academic success, retention and attitude would decrease to 0.001. When considering that studies included in the meta-analysis were chosen in terms of the inclusion criteria following the literature review, it can be claimed that it is not possible to obtain any more studies, and the results of the analysis are therefore reliable.
Discussion
In this study, it was concluded that the frequent use of a constructive learning approach in different lessons and subjects makes a significant contribution to learners' academic achievement, retention and attitude scores. Quantitative research carried out from 2002-2015 reveals the effectiveness of constructive learning on academic achievement, retention and attitude. Twenty-eight control group-experimental studies related to this study are included in meta-analysis.
When these 28 studies, which included academic achievement, retention and attitude scores are taken into consideration, 5 research studies (17.86%) were carried out in 2007/9 in terms of years. When considering the provinces, 35.71% of the studies were carried out in Ankara and in terms of education level 50% of these studies were carried out at secondary school level. Moreover 60.71% of the studies were carried out in Science lessons regarding subject fields, 39.28% of the research studies were carried out in 2-4 weeks in terms of the study practice length and 42.86% of these studies involved masters' degrees considering publication type.
Using a random effects size model in terms of academic achievement with CMA Statistics and MetaWin programmes, the mean effect size was calculated as 1.0753. It shows that a constructivist learning approach is more effective than a traditional learning method. According to Thalheimer and Cook (2002) , it can be interpreted as having a high effect. The findings of these studies prove that a constructivist learning approach is more successful than traditional teaching methods in terms of learners' academic success. These findings are consistent with other national research studies, which were carried out in different years and excluded from the analysis (Şişman, 2007; Aydın, 2008) .
According to the other research study question, the effectiveness of a constructivist learning approach on learners' retention level was examined. As mentioned in the findings, it was discovered that the use of a constructivist learning approach in a learning environment increases the retention scores of learners. However, it is inferred in the study which examines retention and a constructivist approach that there is no significant change on the success of both groups (Anadaç , 2007) . The reason for this is possibly that a retention test was done right after the study (Dinç er & Güç lü, 2013) . In general terms, the results show that a constructivist approach led to greater academic success than traditional teaching methods in terms of learners' retention scores. Therefore, it is possible to say that the learning environment in which the constructivist approach is applied has a positive effect on learners' recall levels.
Evaluating the effectiveness of using the constructivist approach in a learning environment on learners' attitudes is the last research question. Using a random effects size model, the mean effect size was calculated as ES=0.4394, when mean effect sizes of 13 studies including the learners' attitude scores were measured in the meta-analytic study. According to the classification by Thalheimer and Cook (2002) , this size is accepted as medium when the effect size is examined. According to the results of analysis, the use of a constructivist approach has a positive effect on the experimental group. On the other hand, when the attitude scores of some studies based on the data gathered from this research are examined, there is no difference between the experimental and control groups (Baytok, 2007; Karaduman, 2005; Gül & Yeşilyurt, 2011; Anadaç, 2007) . In other words, teaching environments in which the constructivist approach is applied are not effective in developing a positive attitude by learners towards the lesson, or even if there is a little difference between the experimental and control groups. It is shown that the attitudes of learners towards the lessons are statistically the same (Akın, 2007) . The reason for these results may be that attitudes don't change in a short period of time.
was emphasized that learners develop positive attitudes towards the related lesson by using this approach. Thus, it can be suggested that the use of this type of application, which makes a major contribution to both learners' academic achievement, retention and attitude scores, should be promoted. Although both national and international studies are included in the research analysis, there are not so many international studies and thus it is a necessity to carry out many more international studies. This situation reveals the fact that the analysis of international studies related to the constructivist approach is necessary. On the other hand, using complete data sets is of great importance for meta-analysis, due to the fact that the missing statistical data ( ̅ , n, SS, etc.) is difficult for researchers to analyze. Finally, it was discovered in this study that meta-analytic research was rarely conducted for statistical integration. Thus, it can be meaningful to suggest further research is carried out to focus on meta-analysis.
